Forced exercise protects the aged optic nerve against intraocular pressure injury.
We have previously shown that the optic nerve of mice becomes increasingly vulnerable to injury with advancing age. Here, we investigated whether regular exercise can modify this age-related vulnerability and improve optic nerve recovery after injury. Aged (12-month-old) C57BL/6J mice were exercised by swimming for 60 min/d, 5 d/wk for 6 weeks. After 5 weeks, injury to the optic nerve was induced by short-term elevation of intraocular pressure. Retinal function was recorded using the electroretinogram and the cellular and biochemical changes induced by injury were assessed using immunohistochemistry and quantitative polymerase chain reaction. We found that exercise almost completely reversed age-related vulnerability of the optic nerve to injury such that exercised aged mice had a similar functional response to injury as non-exercised young (3-month-old) mice. Exercise also abrogated injury-induced astrocytic gliosis and macrophage activation in the aged retina. These data suggest that the known benefits of exercise also extend to the visual system and support further investigation of physical activity as a means of protecting against injury, dysfunction, and degeneration in the aging eye.